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ABSTRACT 
Following six decades of fastest economic and technological development in history, the 
current crises have been triggered by collapse of unsustainable financial systems. The 
extent of these contemporary interconnected crises of economic, societal, environmental, 
financial and other systems has also shown a need to reevaluate the measurement of 
sustainable development. Although the existing sustainability indicators are very 
complex, interdisciplinary and multidimensional, they could neither predict the onset of 
the crises nor their extent. Therefore relations between indicators of sustainability, 
technological development and happiness are presented and discussed also in terms of 
some of the current crises. Some possible solutions are also presented, which could be 
used for better measurement of life quality and could potentially replace the Gross 
Domestic Product as the prevailing measure of development.  
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INTRODUCTION 
There are many theories on the origin of current crises. There is however no coherent 
and realistic plan for overcoming these crises in a sustainable manner. Therefore there 
exists a need to re-evaluate the indicators of development, sustainable development and 
quality of life in such a way that could contribute toward sustainable solutions of the 
contemporary crises. 
There have been many attempts to create a widely accepted measure of sustainable 
development, such as the initiative of Yale Center for Environmental Law & Policy to 
create the Environmental Sustainability Index [1] and the Environmental Performance 
Index [2].  
While these and similar indices have been widely used, they failed to achieve 
significant influence on global development. All these indices are designed as a 
composite measure, which strongly depends on the selection of individual indicators and 
their weights. As these weights depend on values, it is very difficult to create an objective 
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methodology that would lead to an objective measure of sustainability. All these indices 
are therefore at least somehow subjective.  
In recent years there has also been significant progress in the study of subjective 
indicators [3]. These indicators directly measure life satisfaction, happiness or another 
subjective measure that is obtained from questionnaires with significant statistics. 
Some correlations and interdependence of sustainability indicators and subjective 
measures of development have been studied in recent years such as the relationship 
between sustainability and happiness [4] based on the Veenhoven’s database of 
happiness [5]. 
Recent crises have also been characterized by the economic slowdown accompanied 
by the rise in unemployment and many times also by lack of funding for education, 
research and healthcare in many countries. 
The current crisis is the latest occurrence of periodic crises that characterised economic 
development in the past centuries. Already Schumpeter suggested in the 1930’s that there 
exist long-term economic cycles [6] such as Kondratieff cycle [7] of the length between 45 
and 60 years. Korotayev et al. [8] for example confirmed in global GDP data from 
1870-2007 the presence of Kondratieff cycles with a period about 52 years.  
These cycles could originate either from investment cycles [8], demographic processes 
[9] or other factors. Cycles could for example be observed from the well-known time 
dependence of the world GDP per capita [10] (Fig. 1). 
 
Figure 1. World gross domestic product (GDP) per capita in 2005 USD since 1969 [10] 
 
METHODOLOGY 
We present some subjective measures of life quality and of technological 
development as well as their relations to the sustainability indicators. Special emphasis is 
placed on indicators with an ability to replace the gross domestic product (GDP) as the 
dominant measure of development. We also analyze the consequences of the lack of 
leadership that was in many countries even more pronounced because of the 
disconnection of the so-called political class from the people [11]. 
Happiness is an interesting subjective indicator, which is measured by a large-scale 
questionnaire where people rate their happiness on a numerical scale [5]. Although this 
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measure is very subjective and strongly depends on time for each individual person, 
large-scale averages are rather stable and produce interesting results. Researchers have 
found that there exists a personal genetic set point of happiness, which accounts for about 
50% of happiness, and that environment accounts for about 10% of happiness. There is also 
an additional contribution of 40%, which is not related to genetics or environment [12]. 
There have also been many attempts to study relation between happiness and 
sustainability. There is obviously a positive correlation between the two sets of indices, 
which is however strongly modified by the cultural and other influences [4]. An example of 
a combined index was designed by the New Economics Foundation in 2009 as the Happy 
Planet Index [13]. Although this index provides some interesting insight, the contributions 
of sustainability and happiness are mixed into a weighted average that is difficult to relate 
with something relevant to individual person’s life. Happiness in nations index of a country 
as an average of the individual happiness as reported in questionnaires [5] has the advantage 
that it is directly related to individual happiness in a similar way as the Gross National 
Income (GNI) in related to individual personal income. Based on the principle of greatest 
happiness developed by philosopher Jeremy Bentham, which states the greatest happiness 
of the greatest number is the foundation of morals and legislation [14], happiness index 
could be an excellent measure of development. Although it is positively correlated to most 
of the contemporary indices of development, its main obstacle is a lack of large scale and 
regular systematic measurements. While GNI can easily be measured on a monthly basis, 
the happiness index is usually only measured on a small part of population every few years. 
A more regular measurement of happiness could be introduced with a new democratic 
paradigm, where the decision-making would shift from political elites to citizens [11]. 
It is well known that GDP and happiness are positively correlated, and that this 
correlation is strongest for low income with annual GDP below about 10,000 USD per 
capita [15]. Kahneman and Deaton have also shown that the positive effect of GDP on 
emotional wellbeing is reduced with increasing income, however that the positive effect of 
GDP on subjective evaluation of life is not reduced even for incomes above 10,000 USD per 
month [16].  
RESULTS AND DISCUSSION 
Table 1 presents selected correlations between indicators of sustainability, happiness, 
life satisfaction and technological development. Here two indicators describe sustainability, 
ESI [1] and EPI [2]. Two subjective measures include Life Satisfaction Indicator (SATIS) 
and Happiness in Nations Indicator (HAPPY) [17]. The third group of indicators are various 
measures of technological development from the International Telecommunication Union 
[18]. Correlations between pairs of indicators have been calculated for countries where 
measurements of both indicators exist. The number of countries in each pair is given next to 
the obtained Pearson correlation coefficient. 
This analysis demonstrated that there is a positive correlation between the three groups, 
namely sustainability, subjective measures and technological development. All the 
observed correlations but one are positive, and many are strongly significant. The only 
negative correlation is between Happiness in Nations and Percentage of households with 
radio, which is calculated on a small sample of only 32 countries, and is therefore not very 
reliable. Both sustainability indicators ESI and EPI are strongly positively correlated, and 
the same is true for both subjective indicatros, namely Happiness in Nations and Life 
Satisfaction. Both EPI and ESI are strongly positively correlated with indicators of 
technological development with 9 respectively 8 strong correlations of 12 observed pairs. 
There are some subtle differences between Happiness in Nations and Life Satisfaction, 
which are both positively correlation with indicators of sustainability as well as with 
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indicators of technological development. However, the correlations of Life Satisfaction 
with these two groups of indicators is slightly stronger than those of Happiness in Nations. 
Both get 6 strong positive correlations of 12 observed pairs. 
Of the 12 technological indicators, the 5 indicators related to internet and computers 
have strongest correlations with the other two groups. 
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Code Variable Number of countries 
ESI Environmental Sustainability Index 145 
EPI Environmental Performance Index 131 
SATIS Satisfaction with your life 57 
HAPPY Feeling of happiness 102 
BROAD Fixed (wired)-broadband subscriptions per 100 inhabitants 150 
TEL3 Fixed-telephone subscriptions 155 
MOB3 Mobile cellular 155 
INT3 Individuals Internet 155 
RADIO Percentage of households with radio 52 
TV Percentage of households with TV 93 
TEL1 Percentage of households with fixed line telephone 67 
MOB1 Percentage of households with mobile cellular phone 62 
COMP1 Percentage of households with computer 114 
INT1 Percentage of households with internet access at home 108 
COMP2 Percentage of individuals who used ICTs computer 68 
MOB2 Percentage of individuals who used ICTs mobile 61 
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There is an on-going discussion about the need to replace GDP as the prevailing 
measure of life quality with a better indicator [19]. Namely, GDP measures economic 
activity, which is not necessarily related to useful activity or the quality of life. The 
quality of life is a rather subjective issue, which is best determined by the individual. 
Indicators like Happiness in Nations or Life Satisfaction therefore seem to be more 
appropriate measures. Kahneman and Deaton [16] discovered a clear positive linear 
correlation between subjective evaluation of life and income at all observed levels of 
income. There is also a positive correlation between income and emotional wellbeing, 
however this correlation is weaker with increasing income. From this perspective, both 
life satisfaction and happiness are good candidates for a replacement of GDP. Life 
satisfaction seems to be a stronger candidate, because its correlation with income does 
not depend on the income level. Our analysis in Table 1 also demonstrates that both 
happiness and life satisfaction are positively correlated with established indicators of 
sustainability. In addition, they are also positively correlated with most of the observed 
technological indicators. These observations demonstrate that both Happiness in Nations 
and Life Satisfaction are good candidates for the leading indicator of life quality in 
nations.  
So far, the main objection in the broader use of Happiness in Nations and Life 
Satisfaction was the absence of frequent measurements around the world. Both indicators 
have been measured for decades, however only in some countries and only once every 
few years. This problem has been addressed recently by Gallup. They introduced the 
Gallup-Healthways Well-Being Index in 2008, and they survey daily 1,000 US residents 
with questions about wellbeing and health. In 2012, Gallup and Healthways announced 
the creation of a global joint venture to expand these measurements of wellbeing globally 
[20]. This initiative opens new possibilities in implementation of subjective wellbeing 
indicators, also as a possible replacement for GDP. 
In the discussion about subjective wellbeing, it is also important to address the 
disconnection between political class and ordinary citizens. Although majorities of 
citizens are often not happy with their leaders, they keep re-electing persons from the 
political class, whose values are many times strongly disconnected from those of ordinary 
people [11]. A possible solution to this problem was suggested by the pollster Scott 
Rasmussen [11] who noticed that the political class is getting more and more irrelevant, and 
that people rely on decisions made on a local level and that mistakes of the central 
governments are becoming less relevant to their lives.  
In this respect, daily measurement of Happiness in Nations and Life Satisfaction 
could also be used as a guide to decision making. This could also very clearly 
demonstrate the effects of political decisions on happiness and satisfaction of citizens, 
and therefore make the political process more accountable. 
Solution to complex problems of contemporary society is obviously not simple. Daily 
measurement of Happiness in Nations and Life Satisfaction could serve both as a direct 
measure of life quality as well as a useful tool in the national and local decision making 
process. Since the current crises are interconnected, it is also important that indicators 
Happiness in Nations and Life Satisfaction are positively correlated both with GDP and 
sustainability indicators such as ESI and EPI, as well as with technological development 
indicators, which are related to the ability of a given society for rapid technological and also 
economic development. Indicators of happiness and life satisfaction could therefore serve 
as a common theme between different crises, and focus of policy makers on these indicators 
could help to overcome the current crises in such a way that would optimize happiness and 
satisfaction of citizens.  
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From this analysis it is clear that Happiness in Nations and Life Satisfaction are simple 
indicators with a potential to become widely accepted measures of development. For this to 
happen, it would be helpful that a new societal contract is accepted where self-governance 
via direct participatory democracy could be one of the essential building blocks. Recent 
progress in particular in information and communication technology provides tools that 
could make this vision a reality. In this way negative effects of current political class on the 
development of the sustainable knowledge society could be removed or at least mitigated. 
Although the details are impossible to predict with current knowledge, the intertwining of 
the self-governing free society and rapid technological progress has a potential to contribute 
toward the building of the new global, abundant and free society.  
CONCLUSION 
Although sustainability indicators have been intensively studied in the past decades, 
there is still no simple and easily measurable index of sustainability that could be directly 
related to the quality of life of an individual.  
Sustainability indicators ESI and EPI, observed indicators of technological development 
and observed subjective indicators of Happiness in Nations and Life Satisfaction are 
strongly positively correlated. Among indicators of technological development those 
related to internet and computers have the strongest correlations with both sustainability and 
subjective measures of life satisfaction. Happiness in Nations and Life Satisfaction are also 
excellent candidates to replace GDP as the leading indicator of development upon which 
important political and economic decisions are based. 
NOMENCLATURE 
BROAD Fixed (wired)-broadband subscriptions per 100 inhabitants 
COMP1 Percentage of households with computer HH4 
COMP2 Percentage of individuals who used ICTs computer HH5 
EPI Environmental Performance Index 
ESI Environmental Sustainability Index 
GDP Gross Domestic Product 
GNI Gross National Income 
HAPPY Happiness in Nations Indicator 
HPI Happy Planet Index 
INT1 Percentage of households with internet access at home 
INT3 Individuals Internet 
MOB1 Percentage of households with mobile cellular phone 
MOB2 Percentage of individuals who used ICTs mobile 
MOB3 Mobile cellular 
RADIO Percentage of households with radio 
SATIS Life Satisfaction Indicator 
TEL1 Percentage of households with fixed line telephone 
TEL3 Fixed-telephone subscriptions 
TV Percentage of households with TV 
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